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(57)Abstract: 

PURPOSE: To remove the adhesion of dust and a foreign matter onto a 
semiconductor substrate by forming a supply opening for hot air floating and holding 
die semiconductor substrate by pneumatic pressure to die bottom of a substrate guide 
hole. 

CONSTITUTION: A plwaUty of tertta 5^for heating are buried into a pjatej, and a 
plurality of hot-air supply opening 6 are provided in suspension. A substrate guide 
hole 8 is shaped to the i^per surfiice of the plate 1, and the hot-air supply openings 6 
are bored to the bottom of said guide hole 8. A gas taken in from an introducing port 
10 is c ontrolled at . a heating temperat ure by the heaters 5 jn a temperature control 
chamberSTset up in tfte plat^ 1 , and the gas is blown off from the hot-air supply 
openings 6 as hot air. Previously temperature-controlled hot air in required quantity is 
blown off from the hot-air supply openings 6, and a substrate 3 is floated up. ' 
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PTO: 2004-1402 

Japanese Published Unexamined (Kokai) Patent Publication No. S63-136532; Publication 
Date: June 8, 1988; Application No. S61-282843; Application Date: November 27, 
1986; Int. CI. 4 : H01L 21/324 21/30; Inventor: Shuichi Hayashida; Applicant: Kyushu 
NEC Corporation; Japanese Title: Handoutai Kiban Netsushori Souchi (Semiconductor 
Substrate Heat Treatment Equipment) 

Specification 

1 . Title of Invention 

Semiconductor Substrate Heat Treatment Equipment 

2. Claim 

Semiconductor substrate heat treatment equipment that performs the heat 
treatment on the semiconductor substrate while the substrate is mounted on a temperature 
controlled plate, characterized in that a substrate guide hole is provided on the upper 
surface of the plate, which accommodates the semiconductor substrate; a hot air blow 
outlet is provided on the bottom of the substrate guide hole, which floats and holds the 
semiconductor substrate with air pressure. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to semiconductor substrate heat treatment that performs a 
heat treatment on a semiconductor substrate at a semiconductor production process. 

[Prior Art] 
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This equipment performs the heat treatment as follow. As shown in Fig.3, a 
semiconductor substrate 3 engaged with a horizontally provided temperature controlled 
plate 1 using a rail 2 is vacuum-suctioned from a vacuum inlet so as to be attached onto 
plate 1 . 

[Problem of Prior Art to Be Addressed] 

Prior art semiconductor substrate heat treatment equipment as described above has 
the following disadvantage because plate 1 and semiconductor substrate 3 are treated at a 
suctioned state. If dirt or foreign objects are adhered on plate 1, they are also adhered on 
the suctioning surface of semiconductor substrate 3. It gives a negative effect on the next 
process. Dirt is further generated by a contact between plate 1 and substrate 3. 

The purpose of the invention is to eliminate the aforementioned disadvantages and 
to offer semiconductor substrate heat treatment equipment that applies the heat treatment 
without bringing the semiconductor substrate into contact with the plate. 

[Measures to Solve the Problem] 

The invention is a semiconductor substrate heat treatment equipment that 
performs the heat treatment on the semiconductor substrate while the substrate is 
mounted on a temperature controlled plate, characterized in that a substrate guide hole is 
provided on the upper surface of the plate, which accommodates the semiconductor 
substrate; a hot air blow outlet is provided on the bottom of the substrate guide hole, 
which floats and holds the semiconductor substrate with air pressure. 
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[Embodiment] 

An embodiment of the invention is described next with reference to the drawings. 

In Fig.l and Fig.2, a clamp 4 that supports semiconductor substrate 3 is provided 
on a transfer rail 2 provided in parallel. A recess la that receives clamp 4 is provided on 
plate 1. Multiple heaters 5 are internally embedded in plate 1. Multiple hot air blow 
outlets 6 are further provided. A substrate guide hole 8 is provided on the upper surface of 
plate 1. Hot air blow outlets 6 are opened on the bottom of guide holes 8. The 
temperature of a gas taken from an inlet 10 is heated and controlled at a temperature 
control chamber 9 using heaters 5. The temperature controlled gas is blown from hot air 
blow outlets 6 as hot air. 

As in the embodiment, substrate 3 and transferred in directions a and b with 
transfer rail 2 and then set onto substrate guide hole 8. As shown in Fig.2, hot air whose 
temperature is controlled in advance at a necessary amount is blown from hot air blow 
outlets 6 so as to float substrate 3. 

As is clear as described above, as substrate 3 is heat-treated while it is not in 
contact with plate 1, no dirt is adhered onto the back surface of the substrate. Dirt is not 
generated during a contact as well. 

[Advantageous Result of the Invention] 

As disclosed above, according to the invention, the heat treatment is applied while 
the semiconductor substrate is floated, dirt and foreign materials will not be adhered onto 
the substrate. The generation of dirt due to a contact is also eliminated. 
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4. Brief Description of the Invention 

Fig.l (a) is a top view illustrating an embodiment of the invention. Fig.l (b) is a 
cross-sectional view illustrating the embodiment. Fig.2 is an enlarged cross-sectional 
view illustrating Fig.2. Fig.3 (a) is a top view illustrating prior art equipment. Fig.3 (b) is 
a cross-sectional view illustrating prior art equipment. 

1... Plate 
2.. .Rail 

3 • . . Semiconductor substrate 
4... Clamp 
5... Heaters 

6 . . . Hot air blow outlets 
8 . . . Substrate guide hole 
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Fig.l (a): 
1: Plate 

3: Semiconductor substrate 
8: Substrate guide hole 
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Fig.l (b): 
1: Plate 

3: Semiconductor substrate 
6: Hot air blow outlet 
8: Substrate guide hole 




U.S. Patent and Trademark Office 

Translations Branch 

1/15/04 

Chisato Morohashi 



5 



BEST AVAILABLE CC^ 



